Role of oxidative stress in rabies virus infection.
Recent studies in an experimental model of rabies indicated that there are major structural changes in the brain involving neuronal processes that are associated with severe clinical disease. Cultured adult mouse dorsal root ganglion (DRG) neurons are a good in vitro model for studying the mechanisms involved in rabies virus-induced degeneration of neurites (axons) because, unlike other neuronal cell types, these neurons are fairly permissive to rabies virus infection. DRG neurons infected with the challenge virus standard-11 (CVS) strain of rabies virus show axonal swellings and immunostaining for 4-hydroxy-2-nonenal (4-HNE), indicating evidence of lipid peroxidation associated with oxidative stress, and also reduced axonal growth in comparison with mock-infected DRG neurons. Treatment with the antioxidant N-acetyl cysteine prevented the reduction in axonal outgrowth that occurred with CVS infection. The axonal swellings with 4-HNE-labeled puncta were found to be associated with aggregations of actively respiring mitochondria. We postulate that rabies virus infection likely induces mitochondrial dysfunction resulting in oxidative stress and degenerative changes involving neuronal processes. This mitochondrial dysfunction may be the result of either direct or indirect effects of the virus on the mitochondrial electron-transport chain or it may occur through other mechanisms. Further investigations are needed to gain a better understanding of the basic mechanisms involved in the oxidative damage associated with rabies virus infection. This information may prove helpful in the design of future therapeutic effects for this dreaded ancient disease.